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LIQUID DISPERSION POLYMER 
COMPOSITIONS, THEIR PREPARATION 

AND THEIR USE 

FIELD OF THE INVENTION 

The present invention relates to liquid dispersion polymer 
compositions Which comprise a dispersed polymer phase, a 
continuous carrier phase and a surfactant, their preparation 
and the use of these liquid dispersion polymer compositions 
to prepare microparticulate thickening systems Which 
thicken aqueous or aqueous/organic compositions. More 
particularly it relates to liquid dispersion polymer compo 
sitions Which comprise microparticles of a hydrophilic, 
Water soluble or sWellable polymer, preferably an acrylic 
based polymer, Which is dispersed in a silicone polymer ?uid 
carrier phase and an oil-in-Water surfactant, their preparation 
and the use of these liquid dispersion polymer compositions 
to prepare microparticulate thickening systems to thicken 
aqueous or aqueous/organic compositions, particularly for 
use in personal care and pharmaceutical formulations. 

Thickeners are used extensively in personal care formu 
lations such as cosmetic and pharmaceutical formulations, to 
affect the aesthetics, product application and suspension and 
delivery of the active raW materials. Polymeric thickeners 
have been used for this purpose for many years. The types 
of polymeric thickeners that have been used range from 
natural gums such as guar, through modi?ed natural mate 
rials such as hydroxyethyl cellulose, to synthetic thickeners 
such as the Carbomers® based on polyacrylic acids. 

The Salcare® range of liquid dispersion polymers, avail 
able through Ciba Specialty Chemicals, is a range of micro 
particulate acrylic-based polymeric thickeners in a hydro 
phobic carrier medium. Salcare® SC91 is an anionic 
thickening agent based on a sodium acrylate polymer and 
mineral oil carrier With PPG-l trideceth-6 as the activator 
surfactant. Salcare® SC92 is a cationic copolymer thickener 
and conditioner comprising polyquaternium 32 and mineral 
oil. Salcare® SC95 and Salcare® SC96 are cationic 
homopolymer thickeners and conditioners. Salcare® SC95 
comprises polyquaternium 37 in mineral oil With PPG-l 
trideceth-6. Salcare® SC96 comprises polyquaternium 37 in 
propylene glycol dicaprylate dicaprate With PPG-l 
trideceth-6. Salcare AST is an anionic thickening agent 
based on a sodium acrylate polymer in soya bean oil With 
PPG-l trideceth-6. 

The tiny, spherical microparticles of the above hydro 
philic acrylic polymers, Whether anionic or cationic in 
charge, have a typical particle siZe in the range of 0.1—2 
microns, With an average particle siZe in the range of 0.5—1.0 
microns. The polymer microparticles are preferably manu 
factured by methods in Which Water soluble vinyl addition 
monomers are polymeriZed utiliZing a Water-in-oil polymer 
iZation route. 

On stirring of any of the above liquid dispersion polymers 
into an aqueous system, the activator surfactant converts the 
hydrophobic carrier into an oil-in-Water emulsion. By the 
term “activator surfactant” is meant a surfactant Which 
activates the conversion of the hydrophobic carrier into an 
oil-in-Water emulsion. At the same time the hydrophilic 
polymer expands on exposure to Water but does not dissolve, 
resulting in a smooth and rapid viscosity increase. Typically 
the polymer particles sWell to give a microparticulate thick 
ening system comprising polymer particles having a typical 
particle siZe in the range of 2.5—5 microns in diameter. Since 
the Water molecules move into the small polymer particles 
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2 
by osmosis, the osmotic effect experienced by the polymer 
particle is a balance betWeen Water and any electrolyte 
present in the system. Hence high electrolyte levels reduce 
the sWelling of the polymer particles. 
The microparticulate thickening systems have a pseudo 

plastic rheological pro?le Which gives good stability and 
suspension characteristics at loW shear rates (such as those 
experienced by the product on standing), and loW apparent 
viscosity’s at high shear rates, Which corresponds to excel 
lent rub-in characteristics. 

As previously mentioned, the continuous organic carrier 
phase for the above Salcare® liquid dispersion polymers is 
provided at least in part by a silicone polymer ?uid. 

SUMMARY OF THE INVENTION 

In one aspect the present invention provides a liquid 
dispersion polymer composition comprising a hydrophilic, 
Water soluble or sWellable polymer as a dispersed polymer 
phase, a silicone polymer ?uid as a continuous carrier phase 
and an oil-in-Water surfactant, Wherein the polymer is in the 
form of microparticles having an average particle siZe in the 
range of 0.1 to 2 microns. 

Typically the liquid dispersion polymer composition com 
prises 
a) from 35% to 65% by Weight of the polymer, 
b) from 20% to 50% by Weight of a silicone polymer ?uid, 

and 
c) from 5% to 25% by Weight of a surfactant or a surfactant 

mixture, each based on the total Weight of the composi 
tion. 
Advantageously the hydrophilic polymer a) is Water 

sWellable, i.e. it is sufficiently cross-linked to sWell but not 
dissolve in Water. Preferably it is acrylic-based. Also it is 
preferably anionic or cationic. 

The silicone polymer ?uids b) are Well knoWn to the 
cosmetic industry and have been used for many years in hair 
and skin formulations. They are particularly favored over 
mineral oils for their improved aesthetic feel on skin and hair 
and also for the sheen they impart When employed in hair 
care applications. The products of the instant invention 
provide a compatibility across the different ionic systems 
and give a level of formulation versatility using silicone 
technology that is not provided by any other liquid disper 
sion polymer. 

Preferably the surfactant mixture c) comprises both sur 
factants useful in the manufacture of the microparticles of 
sWellable polymer a), and at least one surfactant Which 
serves as the activator for the subsequent oil-in-Water micro 
particulate thickening emulsions. This activator surfactant 
for the oil-in-Water thickening emulsions comprises from 
1.0% to 10.0% by Weight of the composition, preferably 
from 2.0% to 8.0% by Weight of the composition. Preferably 
the activator surfactant is a nonionic oil-in-Water emulsi?er 
having a HLB generally above 7. Suitable emulsi?ers of this 
type are Well knoWn to those skilled in the art. Ethoxylated 
alcohols are preferred. 

Additionally the composition may contain minor amounts 
of other components Which do not affect its essential char 
acteristics. Typically these other components may include up 
to about 3% by Weight each of Water and volatile organic 
solvents as Well as small amounts of other components 
Which are left over from the preparation of the Water soluble 
or sWellable polymers. 

Advantageously the composition comprises 
a) from 40% to 60% by Weight of the polymer, Wherein the 
polymer is anionic or cationic and is Water sWellable, 



US 6,833,406 B1 
3 

b) from 25% to 45% by Weight of a silicone polymer ?uid, 
and 

c) from 8% to 20% by Weight of a surfactant or a surfactant 
mixture, each based on the total Weight of the composi 
tion. 
A particularly preferred composition comprises 

a) from 45% to 58% by Weight of the polymer, Wherein the 
polymer is anionic or cationic and is Water sWellable, 

b) from 30% to 40% by Weight of a silicone polymer ?uid, 
and 

c) from 10% to 18% by Weight of a mixture of surfactants, 
each based on the total Weight of the composition. 
A very particularly preferred composition comprises 

a) from 45% to 58% by Weight of the Water sWellable 
polymer, Wherein the polymer is cationic, 

b) from 32% to 38% by Weight of a silicone polymer ?uid, 
c) from 12% to 18% by Weight of a mixture of surfactants, 

each based on the total Weight of the composition. 
Still another aspect of the present invention is the provi 

sion of thickened aqueous or Water-containing 
compositions, in particular personal care formulations, 
Which comprise 
a) 0.1% to 8% by Weight, preferably 1% to 6% by Weight of 

a liquid dispersion polymer composition as described 
above, 

b) 0.1% to 70%, preferably 2% to 35% by Weight of 
additional ingredients, for example personal care ingre 
dients such as cosmetic or pharmaceutical excipients 
and/or active ingredients and 

c) 45% to 99% of Water or a mixture of Water and a 
Water-miscible organic solvent such as a loWer alcohol. 
Such loWer alcohols include ethanol, isopropyl alcohol, 

propylene glycol, di-isopropyl alcohol and other knoWn 
loWer alcohols. 

These compositions may be in the form of lotions, 
creams, salves, gels, milks, sprays, foams or ointments. 

The additional components can be any ingredient Which 
may form part of a thickened aqueous emulsion of the 
oil-in-Water type. Non-limiting examples of cosmetic ingre 
dients include: antimicrobials (such as triclosan “RTM”, 
farnesol “RTM”); skin conditioning agents and emollients 
such as lanolin and derivatives thereof; esters such as 
iso-propyl propanoate, decyl oleate, isopropyl isostearate, 
trioctanoin, triisostearin, myristyl propionate; fatty alochols; 
squalene; silicones such as cyclomethicone, dimethicone, 
dimethicone copolyol; acetamide monoethanolamine; dim 
ethyl polysiloxane; moisturiZers such as aloe vera, barrier 
creams, emollients, alpha and beta hydroxy acids such as 
lacti acid and glycolic acid; anti-in?ammatory actives like 
allantoin and bisabolol; UV sun screening agents such as 
para aminobenZoic acid, octyl salicylate, and octyl 
methoxycinnamate, “sunless” tanning agents, Whitening 
agents, insect repellents, essential oils such as patchouli oil, 
peppermint oil, rosemary oil, citronella oil, tea tree oil, 
orange or lemon oils, cedarWood oil and sandalWood oil, 
vitamins, colours and pigments; hair conditioners such as 
amodlmethicone, cyclomethicone, panthenol, lauramide 
diethanolamine, lauramine oxide and silk protein; perfume 
components; hair dyes and bleaches and preservatives such 
as methyl-, ethyl-, propyl-paraben and imidaZolidinyl urea. 

Pharmaceutically active ingredients may vary Widely and 
include all therapeutic agents intended for topical applica 
tion to the skin or hair, in particular substances to treat 
itching, tingling, scaling, in?ammation or infection of the 
skin, burns, and scalp hair loss of humans or other mammals. 

Still another aspect of the present invention is the provi 
sion of a method for the preparation of a therapeutic lotion, 
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4 
cream, salve, gel or ointment Which comprises mixing 0.1% 
to 8% by Weight, preferably 1% to 6% by Weight of a liquid 
dispersion polymer as described above into an aqueous or 
aqueous/organic composition Which contains from 0.1% to 
70% by Weight of at least one therapeutic agent and/or 
excipient. 

Still another aspect of the present invention is the provi 
sion of a method for the topical treatment of the skin, Which 
comprises applying a composition as de?ned above to the 
skin, face or scalp of a human being or other mammal in 
need of such treatment. The type of treatment Will depend on 
the active ingredient(s) dissolved or suspended in the com 
position. For example the composition may comprise facial 
creams such as barrier cream, a moisturiZer cream, lotion or 

milk, a cleanser or toner, a hand and body milk or lotion, a 
body spray, creams, lotions or milks containing sun-screens 
against UV-A and UV-B radiation, a “sunless” tanning 
cream, lotion or spray, a skin bleaching cream, lotion or 
spray, a depilatory cream, a hair conditioning cream, lotion 
or shampoo, a hair dyeing cream or lotion, a pre- or 
aftershave cream, lotion, gel or balm, a disinfectant cream, 
lotion, ointment or gel, a soothing cream, lotion or spray as 
an after sun application for sunburn, etc. 

Other aspects of the present invention Will become appar 
ent from the folloWing discussion and the examples. The 
examples merely illustrate certain aspects of the invention 
and are not intended to be limiting thereof. 

DETAILED DESCRIPTION OF THE 
INVENTION 

The hydrophilic, Water sWellable acrylic-based liquid 
dispersion polymer compositions employed in the present 
invention may be either anionic or cationic. Said polymers 
may be homopolymers or copolymers. They are formed 
from one or more monoethylenically unsaturated monomers 

that are either Water soluble anionic or cationic monomers or 
from a predominantly anionic or cationic blend of mono 
mers that may consist of anionic and cationic monomers or 
may consist of a mixture of anionic and/or cationic mono 
mers and a minor amount of nonionic monomers. 

The polymers may conveniently be obtained in the form 
of microparticles having an average particle siZe in the range 
of 0.1—2 microns by reverse phase emulsion polymeriZation 
of suitable monomers in a hydrophobic liquid, ie a liquid 
Which has su?iciently loW miscibility With Water that it can 
be used as the non-aqueous phase in a reverse phase poly 
meriZation. The liquid must have substantially no solvating 
effect for the polymer, or for the monomers from Which it is 
formed, throughout the range of temperatures at Which the 
polymer is likely to be synthesiZed (for instance from 15 to 
100° C.), since a solvating medium Would be unsatisfactory 
for reverse phase emulsion polymeriZation. LikeWise, the 
monomer or monomer blend must be Water soluble to enable 
reverse phase polymeriZation to be carried out. 

Suitable anionic monomers include acrylic acid, meth 
acrylic acid and their alkali metal and ammonium salts, 
2-acrylamido-2-methyl-propanesulfonic acid and its salts, 
sodium styrene sulfonate and the like. Acrylic acid is the 
most preferred anionic monomer. Preferably the carboxylic 
acid groups are at least 50%, advantageously 65—85% in the 
form of an alkali metal salt or ammonium salt, especially the 
sodium salt. 

Suitable cationic monomers include diallyl dialkyl mono 
mers such as diallyl dimethyl ammonium chloride, but 
preferably the cationic monomer is a dialkylaminoalkyl 
(meth)acrylate or -acrylamide. Although the polymer can be 
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in free base form, especially When it is a cationic acrylamide 
or methacrylamide, it is preferably in the form of an acid 
addition or quaternary ammonium salt, such as (meth) 
acrylamido propyltrimethyl ammonium chloride. 
When the monomer is a cationic acrylamide or 

methacrylamide, the dialkylaminoalkyl group is generally a 
dialkylamino propyl or dialkylamino isopropyl group. When 
the monomer is a cationic acrylate or methacrylate, the 
dialkylaminoalkyl group is generally a dialkylaminoethyl 
group. 

It is usually preferred for the cationic monomer to be a 
dialkylaminoalkyl(meth)acrylate acid salt or quaternary 
ammonium salt, most preferably dimethylaminoethyl meth 
acrylate. Usually it is present as the methyl chloride qua 
ternary ammonium salt. 

Suitable nonionic monomers include acrylamide, 
methacrylamide, N,-dialkylacrylamides, N,N, 
dialkylacrylamides, N-vinyl pyrrolidone and Water soluble 
hydroxy-substituted acrylic or methacrylic esters. 

If a cationic blend is used, the amount of cationic mono 
mer is preferably more than 50% by Weight of the blend, and 
usually it is at least 70% or at least 80% by Weight of the 
blend. The preferred cationic polymers are formed Wholly 
from cationic monomers. 

If an anionic blend is used, the amount of anionic mono 
mer is preferably more than 60% by Weight of the blend, and 
usually it is at least 80% by Weight of the blend. The 
preferred anionic polymers are formed Wholly from anionic 
monomers. 

The liquid dispersion polymer compositions are advanta 
geously crosslinked by incorporating a small amount of a 
suitable crosslinking agent such as a polyfunctional vinyl 
addition monomer into the polymeriZation mixture. Prefer 
ably a Water soluble crosslinking agent is used. 
Any of the conventional ethylenically unsaturated cross 

linking agents or poly ethylenically unsaturated cross link 
ing agents Which are soluble in the monomer or monomer 
blend can be used, including materials Which are di-, tri- or 
tetraethylenically unsaturated. Preferred are diethylenically 
unsaturated compounds such as methylene bis acrylamide, 
ethylene glycol di(meth)acrylate, di(meth)acrylamide, trial 
lyl ammonium salts, vinyloxyethylacrylate or -methacrylate 
and the like. Methylene bis acrylamide is the most preferred 
crosslinking agent. 

The amount of cross linking agent is generally in the 
range from 100 to 10,000 parts by Weight of cross linking 
agent per million parts (by dry Weight) of monomer. Most 
preferably it is around 500 to 2000 ppm, especially 500 to 
900 ppm for either cationic or anionic monomers. Optimum 
amounts can be determined by routine experimentation. 

Especially preferred polymers for use in the present 
invention are the anionic polymer dispersed in Salcare® 
SC91 and Salcare® AST, and the cationic polymers dis 
persed in Salcare® SC92, Salcare® SC95 and Salcare® 
SC96 liquid dispersion polymers. 

The hydrophilic polymers are prepared by reverse phase 
emulsion polymeriZation of hydrophilic monomers, prefer 
ably one or more acrylate and/or methacrylate monomers, in 
a hydrophobic liquid phase. Reverse phase emulsion poly 
meriZation is a Well knoWn technique Which is described for 
example in US. Pat. No. 4,628,078, the disclosure of Which 
is incorporated by reference in its entirety. 

The continuous phase for the preparation of the instant 
liquid dispersion polymer compositions is provided at least 
in part by a silicone polymer ?uid. Since the liquid disper 
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6 
sion polymer compositions are primarily intended for cos 
metic or pharmaceutical purposes, silicone polymer ?uids 
Which are cosmetically and/or pharmaceutically acceptable 
and Which are suf?ciently hydrophobic to be useful as the 
continuous phase in a reverse phase polymeriZation are 
preferably used as the continuous phase. Many such mate 
rials are knoWn and are commercially available. Such sili 
cone polymer ?uids include cyclomethicones, dimethicones, 
phenyl dimethicones, phenyl trimethicones and the like, 
including mixtures thereof. Phenyl trimethicones are pre 
ferred. 
The amount of the hydrophobic liquid phase used in the 

polymeriZation is dictated primarily by the need to provide 
a satisfactory reverse phase emulsion medium. This Would 
generally be at least about 0.5 parts by Weight of the silicone 
polymer ?uid per part by Weight of the hydrophilic polymer 
(dry Weight). In order to obtain liquid dispersion polymer 
compositions having higher amounts of the microparticles in 
the silicone polymer ?uid, for example from 1.2 to about 1.7 
parts by Weight of the hydrophilic polymer (dry Weight) in 
the silicone polymer ?uid, as Well as to facilitate processing, 
it is expedient to employ a volatile inert hydrophobic 
solvent. Suitable inert hydrophobic solvents include hydro 
carbons and halogenated hydrocarbons. One particularly 
preferred hydrocarbon mixture is Isopar G “RTM” from 
Exxon. Conveniently 1 to 2 parts, preferably 1.3 to 1.9 parts 
of the volatile inert hydrophobic solvent per part of the 
hydrophilic polymer on a dry Weight basis is employed. 
The polymer is prepared by conventional reverse phase 

emulsion procedures, namely by adding 1 part by Weight 
(dry Weight) of at least one aqueous ethylenically unsatur 
ated monomer, optionally including a sequesterant and a 
crosslinking ethylenically unsaturated monomer, into about 
1 to 3 parts by Weight of a hydrophobic liquid comprising at 
least in part a liquid hydrophobic silicone polymer ?uid and 
containing about 0.1 to 0.2 parts of at least one conventional 
Water-in-oil emulsi?er having a HLB value beloW 9.0 and 
optionally 0.5 to 10.0 parts of a polymeric stabiliZer 
surfactant, With intensive agitation so as to form a substan 
tially stable emulsion of the required ?ne particle siZe. 
Suitable Water-in-oil emulsi?ers are Well knoWn to those 
skilled in the art. Sorbitan esters are preferred. Diethylen 
etriamine pentaacetic acid, sodium salt is a suitable seques 
terant. The ethylenically unsaturated monomer may be 
diethylenically or polyethylenically unsaturated. 
The reaction mixture is purged With nitrogen and poly 

meriZation is initiated by addition of a conventional source 
of free radicals. Suitable polymeriZation initiators are Well 
knoWn to those skilled in the art. Typical free radical 
forming catalysts include peroxygen compounds such as 
sodium, potassium and ammonium persulfates, caprylyl 
peroxide, benZoyl peroxide, hydrogen peroxide, pelargonyl 
peroxide, cumene hydroperoxide, tertiary butyl 
diperphthalate, tertiary butyl perbenZoate, sodium 
peracetate, di(2-ethylhexyl)peroxydicarbonate, and the like, 
as Well as am catalysts such as aZodiisobutyronitrile. Other 
useful catalysts are the heavy metal-activated catalyst sys 
tems. Apreferred type of polymeriZation initiator is a redox 
initiation pair. After initiation appropriate temperature and 
agitation conditions are maintained until the conversion of 
the monomer to polymer is substantially complete. Appro 
priate conditions are Well knoWn to those of ordinary skill in 
the art. 
The Water and any volatile solvent are then removed from 

the reverse phase emulsion, for example by distillation 
under reduced pressure, so as to produce a substantially 
anhydrous stable dispersion of polymer particles less than 2 
microns in siZe dispersed in the silicone polymer ?uid. 



US 6,833,406 B1 
7 

About 1.0% to 10.0% by Weight, based on the Weight of 
the composition, preferably from 2% to 8% by Weight of a 
nonionic oil-in-Water emulsi?er having a HLB generally 
above 7 is added after distillation is complete. Suitable 
emulsi?ers of this type are Well knoWn to those skilled in the 
art. Ethoxylated alcohols are preferred. 

It is a further feature of the invention that a suitable 
polymeric stabiliser surfactant is employed as a processing 
aid to maintain emulsion integrity through the distillation 
process and to provide for the ?nal liquid polymer disper 
sion to be a free ?oWing liquid, even When it contains high 
levels of microparticles of the Water soluble or sWellable 
dispersed polymer. 

Advantageously 0.5 to 10.0 parts, preferably 1.0 to 6.0 
parts, of this surfactant is employed per part by Weight (dry 
Weight) of the ethylenically unsaturated monomer. 
A preferred polymeric surfactant is a copolymer of an 

alkyl(meth)acrylate and an amino functional monomer, 
Which may be prepared as folloWs: 

Alkyl(meth)acrylate, amino functional monomer and a 
suitable oil soluble thermal initiator, for example 2,2‘ 
AZobis(2-methylbutyronitrile), are dissolved in an inert 
solvent, for example an aliphatic or aromatic hydrocarbon 
solvent such as isopar G “RTM”. This mixture is fed into a 
vessel containing further solvent and thermal initiator over 
a period of 2 to 6 hours at reaction temperatures of 80 to 90° 
C. The reaction is maintained at this temperature for a 
further tWo hours before being cooled and run off. 

The alkyl group of the Alkyl(meth)acrylate may be any 
suitable alkyl group, hoWever C8 to C22 groups are pre 
ferred. 

The amino functional monomer is of the general formula 

(1)1 

R is hydrogen or C1 to C4 alkyl 
R1 is oxygen or nitrogen 
R2 is C1 to C4 alkyl 
R3 is hydrogen or C1 to C10 alkyl 
R4 is C1 to C10 alkyl 

The alkyl(meth)acrylate:amino functional monomer ratio 
may be betWeen 0.5 to 80:1 on a molar basis. Preferably 
betWeen 0.75 to 60:1, and most preferably betWeen 1.0 to 
40:1 on a molar basis. 

The molecular Weight may be determined by conventional 
chromatography techniques Well knoWn to those skilled in 
the art. Typical molecular Weights may be in the range of 
10,000 to 60,000, most typically in the range of 15,000 to 
40,000. 
Upon stirring the liquid dispersion into an aqueous 

system, the non-ionic surfactant converts the hydrophobic 
carrier into an oil-in-Water emulsion. At the same time the 
hydrophilic polymer expands on exposure to Water resulting 
in a smooth and rapid viscosity increase. Typically the 
polymer particles sWell to give a microparticulate thickening 
system comprising polymer particles having a typical par 
ticle siZe in the range of 2.5 to 5.0 microns. 

The inventive liquid dispersion compositions provide 
microparticulate thickening systems Which give effective 
thickening to aqueous or aqueous/organic formulations at 
concentrations of 0.1 to 8.0%. Preferably 1% to 6% by 
Weight. In addition hoWever they combine the thickening 
effect of the liquid dispersion polymer With the advantages 
of the silicone polymer ?uid. 

The liquid dispersion polymer compositions are compat 
ible With a Wide variety of personal care active ingredients 
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8 
and auxiliaries. Typical formulation examples Where the 
polymers may be used include: 

Skin Care formulations including all kind of face end 
body emulsions like creams, lotions, milks and sprays for 
caring, cleansing, deodorisation and depiliation, colour cos 
metics such as; liquid foundations, liquid eyeshadoWs, liq 
uid blushers, lipsticks and aqueous mascara’s; facial masks, 
lip balms, skin care formulations like body Washes, all kind 
of shaving products; hand soaps, soap bars and soap liquids. 

Hair Care formulations Which include; hair conditioners, 
hair colourations (permanent, semi-permanent and 
temporary), styling gels, lotions and creams, shampoos, hair 
relaxers, hair perms and hair masks. 
Sun Tan formulations such as: sun tan creams, lotions and 

sprays, sun blocks, tan accelerators, after sun creams, lotions 
and sprays and sunless tanning lotions or creams. 
The formulation examples beloW merely illustrate a feW 

representative aspects of the formulating possibilities and 
are not intended to be limiting in any Way. The most 
particularly preferred composition is Where the polymer in 
the liquid dispersion polymer comprises microparticles of a 
Water sWellable cationic polymer, and Wherein the silicone 
polymer ?uid is a phenyl trimethicone. 

All percents are percent by Weight of the formulation. 
Viscosity’s are determined With a Brook?eld viscometer. 

EXAMPLE 1 

Daily Use Hair Conditioning Moisturising LotionZCream 

Trade Name Supplier INCI Name % 

1 Aqua to 100 
2 Salcare ® Ciba Specialty To be determined 2.75 

Silicone Chemicals 
3 Sorbitol UPI Sorbitol 1.50 
4 EldeW CL 301 Ajinomoto Cholesteryl/Behenyl/ 0.50 

Octyldodecyl/ 
Lauroyl Glutamate 

5 Cupl PIC Bernel PPG-2 Isocetech-20 0.25 
Acetate 

6 Panthenol-Liquid Roche Panthenol 0.25 
(Pro-Vitamin B5) 

7 Nipaguard BPX Nipa Phenoxyethanol & 0.15 
Methyl & Propyl 
paraben & 2-Bromo 
2-Nitropropane 
1-3-Diol 

8 Fragrance if required 

Method 

1) Add 1 to a beaker, initiate agitation then add 3, 4 and 5 
mixing Well for approximately 5 to 10 minutes. Then add 
6, 7 and 8 With increased mixing. 

2) After increasing stirrer speed add 2 sloWly, continuing to 
stir sloWly for about 5 to 10 minutes until viscous and 
homogeneous. 

Typical Properties: 

Appearance: smooth lOW viscosity cream 
Viscosity: 10,000-20,000 cPs 
pH: 3.5-4.25. 
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EXAMPLE 2 

General Daily Use Hand and Body Lotion 

Trade Name Supplier INCI Name % 

1 Aqua to 100 
2 Glycerin Procter & Gamble Glycerin 3.0 
3 Kessco Stepan Company Octyl Isononanoate 5.5 
4 Aloe Vera Active Organics Aloe Barbadensis 0.5 
5 Salcare ® Ciba Specialty To be determined 2.5 

Silicone Chemicals 
6 Crodamol OPG Croda Octyl Pelargonate 2.25 
7 Germaben li Sutton Propylene Glycol & 0.75 

Diazolindinyl Urea & 
Methyl Paraben & 
Propyl Paraben as 
desired 

8 Fragrance if required 

Method 

1) Add 1 to a beaker, initiate agitation then add 2, 3 and 4 
mixing Well for approximately 5 to 10 minutes. Then add 
6, 7 and 8 With increased mixing. 

2) After increasing stirrer speed add 5 sloWly, continuing to 
stir sloWly for about 5 to 10 minutes until viscous and 
homogeneous. 

Typical Properties 

Appearance: “rich” lotion 
Viscosity: 7,500—10,500 cPs 
pH: 5.5-7.0. 

EXAMPLE 3 

After Sun Lotion/Cream 

Trade Name Supplier INCI Name % 

1 Aqua to 100 
2 SWeet Almond AE Connock Prunus Dulcis 4.50 

Oil 
3 Actiphyte Kola Active Organics Kola Nut Extract 5.00 

Nut 
4 Aloe Vera Active Organics Aloe Barbadenis 2.00 
5 Salcare ® Ciba Specialty To be determined 3.25 

Silicone Chemicals 
6 Tinoderm P Ciba Specialty Aqua & Panthenol & 1.25 

Chemicals Caprylic/Capric 
Triglyceride & 
polysorbate 80 & 
Lecithin 

7 Nipaguard Nipa Laboratories Phenoxethanol & 0.20 
BPX Methyl & Propyl 

paraben & 2-Bromo-2 
Nitropropane—1,3-Diol 

Method 

1) Add 1 to a beaker, initiate agitation then add 2, 3, 4, 6 and 
7 mixing Well for approximately 5 to 10 minutes. 

2) After increasing stirrer speed add 5 sloWly, continuing to 
stir sloWly for about 5 to 10 minutes until viscous and 
homogeneous. 
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Typical Properties 

Appearance: ?oWable lotion 
Viscosity: 5,000—8,000 cPs 
pH: 5. 0—6.5. 

What is claimed is: 
1. A liquid dispersion polymer composition comprising a 

hydrophilic, Water soluble or sWellable polymer Which is 
dispersed in a silicone polymer ?uid and an oil-in-Water 
surfactant, Wherein the polymer is in the form of micropar 
ticles having an average particle size in the range of 0.1 to 
2 microns, Which liquid dispersion polymer composition 
comprises 

a) from 40% to 60% by Weight of the polymer, 
b) from 25% to 45% by Weight of the silicone polymer 

c) from 8% to 20% by Weight of the surfactant or 
surfactant mixture, each based on the total Weight of the 
composition. 

2. A liquid dispersion polymer composition according to 
claim 1, Wherein the polymer is anionic or cationic and is 
Water sWellable. 

3. A liquid dispersion polymer composition according to 
claim 1, Wherein the polymer is polyquaternium 37 Which is 
crosslinked With 500 to 2000 ppm of a crosslinking agent. 

4. A liquid dispersion polymer composition according to 
claim 1, Wherein the hydrophilic polymer is prepared by 
reverse phase emulsion polymerization of one or more 
acrylate and/or methacrylate monomers in a hydrophobic 
liquid phase Which comprises at least one silicone polymer 
?uid. 

5. A liquid dispersion polymer composition according to 
claim 1, Wherein the silicone polymer ?uid is cosmetically 
and/or pharmaceutically acceptable. 

6. A thickened aqueous or Water-containing composition, 
Which comprises 

a) 0.1% to 8% by Weight of a liquid dispersion polymer 
composition according to claim 1, 

b) 0.1% to 70% by Weight of additional ingredients, and 
c) 45% to 99% of Water or a mixture of Water and a 

Water-miscible organic solvent. 
7. A thickened aqueous or Water-containing composition 

according to claim 6, Which is in the form of a lotion, cream, 
salve, gel, ointment, milk, spray or foam. 

8. A method for the preparation of a therapeutic lotion, 
cream, salve, gel, ointment milk, spray or foam Which 
comprises mixing 0.1% to 8% by Weight of a liquid disper 
sion polymer according to claim 1 into an aqueous or 
aqueous/organic composition Which contains from 0.1% to 
70% by Weight of at least one therapeutic agent and/or 
excipient. 

9. A method for the therapeutic topical treatment of the 
skin, Which comprises applying a composition as de?ned in 
claim 6 to the skin, face, scalp or hair of a human being or 
other mammal in need of such treatment. 

10. A method for the preparation of a liquid dispersion 
polymer composition according to claim 1, Which comprises 
carrying out a reverse phase emulsion polymerization of a 
hydrophilic ethylenically unsaturated monomer in a hydro 
phobic liquid phase Which comprises at least one silicone 
polymer ?uid. 

11. A method according to claim 10, Which comprises 
a) adding 1 part by Weight (dry Weight) of a hydrophilic 

ethylenically unsaturated monomer, optionally includ 
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ing a sequesterant and a crosslinking ethylenically 
unsaturated monomer, into about 1 to 3 parts by Weight 
of a hydrophobic liquid comprising a liquid hydropho 
bic silicone and, optionally, a volatile inert hydrophobic 
solvent and containing at least one Water-in-oil emul 
si?er having a HLB value beloW 9.0 and optionally a 
polymeric stabiliZer surfactant, With intensive agitation 
so as to form a substantially stable emulsion of ?ne 
particle siZe, 

b) providing an inert atmosphere, 
c) adding a free radical initiator, 
d) maintaining appropriate temperature and agitation con 

ditions until the conversion of the monomer to polymer 
is substantially complete, 

e) removing Water and the optional volatile solvent from 
the reverse phase emulsion under reduced pressure, so 
as to produce a substantially anhydrous stable disper 

15 
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sion of polymer particles less than 2 microns in siZe 
dispersed in the silicone, and 

f) adding from 0.5% to 8% by Weight, based on the Weight 
of the composition, of a nonionic oil-in-Water emulsi 
?er having a HLB above 7 to the dispersion of the 
polymer particles in the silicone. 

12. A method according to claim 10, Wherein the hydro 
philic ethylenically unsaturated monomer is a dimethylami 
noethyl methacrylate quaternised With methyl chloride, the 
crosslinking ethylenically unsaturated monomer is methyl 
ene bis acrylamide, the silicone polymer ?uid is a phenyl 
trimethicone, and a polymeric stabiliZer surfactant is 
present. 

13. A method according to claim 11, Wherein the poly 
meric stabiliZer surfactant is a reaction product of an alkyl 
(meth)acrylate and an amino functional monomer. 

* * * * * 


